Determination of uracil and thymine and their nucleosides and nucleotides in picomole amounts by gas chromatography mass spectrometry selected ion monitoring.
A stable isotope dilution method is presented by which uracil (Ura) and thymine (Thy) can be determined with high precision and sensitivity at the picomole level utilizing stable isotope dilution and gas chromatography electron impact mass spectrometry in the selected ion monitoring mode. [15N2]Ura and [2H3]Thy served as internal standards. The molecular ions as well as the [M-CH3]+ ion fragments of silylated Ura and Thy (Ura-TMS and Thy-TMS) were suitable for the assay which provides evidence of specificity, if identical results are obtained at both ions. Nucleosides and nucleotides of Ura and Thy were determined following quantitative hydrolysis in 6 N HCl at 180 degrees C for two hours. Other hydrolysis procedures did not give satisfactory results. Levels of free Ura and Thy were measured in human and rat plasma after solvent extraction with a sensitivity of 20-40 pm ml-1 demonstrating ready applicability of the assay method to biological samples. The potential physiological role of circulating Ura and Thy is discussed.